INTRODUCTION
Emergency department (ED) is a vital component in our health care safety network. There has been a steady increase in the volume and acuity of patient visits to EDs, now with well over 100 million Americans (30 million children) receiving emergency care annually. This rise in ED utilization has effectively saturated the capacity of EDs and emergency medical services in many communities. The resulting phenomenon, commonly referred to as ED overcrowding, now threatens access to emergency services for those who need them the most. [1] [2] [3] [4] ED overcrowding can lead to delays in timesensitive diagnostic decisions, leaving of patients without completion of care, dissatisfaction of both patients and care providers, poor treatment and healthrelated outcomes. The fact is that not all of the patients visiting ED are in life-threatening situations, therefore an effective and accurate triage system can reduce ED delays and ED overcrowding. [5] [6] [7] [8] Triage is the prioritization of patient care (or victims during a disaster) based on illness/injury, severity, prognosis, and resource availability. The purpose of triage is to identify patients needing immediate resuscitation, to assign patients to a pre-designed patient care area, and to initiate diagnostic/therapeutic measures as appropriate. [9] [10] [11] It has been using in hospitals since the 1990s, and has become more and more important especially in ED. There are various triage systems ranging from two to five levels. In the United States, a three-level triage system is most commonly used (69%), with 12% of EDs using a four-level system, 3% using a five-level model, and 16% using no acuity system according to an ENA survey in 2001. [12] [13] [14] [15] Children change with growth and development. The triage of children is more complicated and time-consuming than that of adults. [16] Emergency severity index (ESI) is a five-level triage system developed in the United States using a fl owchart-based triage algorithm. [17] [18] [19] The ESI uses patient acuity (stability of vital signs, degree of distress) as well as expected resource intensity and timeliness (expected staff response, time to disposition) to defi ne fi ve levels from level 1 (most urgent) to level 5 (least urgent). ESI is one of the international triages in pediatric EDs as AST, CAST and the Manchester Triage Scale. [20] [21] [22] [23] [24] [25] The present study aimed to describe the application of the ESI system from July 2006 to August 2010 in the ED of Beijing Children's Hospital.
METHODS

Data
The data were from children who had been admitted to the ED of International Department, Beijing Children's Hospital from July 2006 to August 2010.
Methods
ESI is a fi ve-level ED triage algorithm that provides clinically relevant stratification of patients into groups 1 (most urgent) to 5 (least urgent) on the basis of acuity and resource needed. Level 1: unresponsive, apneic, intubated, etc; level 2: confused or lethargic, severe pain, respiratory distress, unstable vital signs; levels 3-5: stable vital signs; level 3: multiple resources needed (X-ray exam, laboratory exam, etc.); level 4: single resource needed (X-ray exam, consultation, etc.); level 5: history/ physical exam only. ESI for children is listed in Table 1 .
Nurses and doctors in ED are trained to complete the ESI (version 4) triage for all children visiting the ED. The nurses are in charge of measuring vital signs (pulse, blood pressure, oxygen saturation) using Welch Allyn 300 (USA), body temperature with an electronic thermometer, pain level with the Wong Faces Scale, and breathing frequency. Based on these data, the children were classifi ed into ESI levels 1-5. Level 1 children were allocated on rescue beds, and doctors were asked to provide immediate medical treatments. Level 2 children were directly sent to treatment rooms and waited for doctors within 5 minutes. Level 3 children were arranged to have interviews within 10 minutes before level 4 and 5 children. Level 4 and 5 children waited for interviews based on levels and time of registrations. Triage nurses carried out the general treatment when level 4 and 5 children were waiting. All triage results were verifi ed by doctors.
RESULTS
Demographic characteristics
Altogether 21 904 children visited ED. Among them, 20 558 (93.85%) children visited department of internal medicine, 852 (3.98%) visited department of surgery, 397 (1.82%) visited otorhinolaryngology department, 97 (0.44%) visited other departments (dental, ophthalmology, dermatology). The top three causes for internal medicine visits were upper respiratory infections (54.5%), lower respiratory infections (25%), and digestive system illnesses (13.1%). The top three causes for surgery visits were injuries (61.85%), radius displacement and acute abdomen (7.51%). The top three causes for otorhinolaryngology visits were otitis, rhinitis and foreign body. The age distribution of the patients is listed in Table 2 .
Severity triage
Triage designations were initially made by one of triage nurses who performed triage duties during the study period. Each of these triage nurses had worked full time as a nurse in the ED, and each had formal training in the use of ESI criteria. Whether a patient received an immediate intervention was determined by a review of the entire nursing and physician record for each patient. Triage results were compared between nurses and physicians, and a statistical difference was seen in Level 
Distribution of diseases
Traumatic brain injury, brain hernia, tracheal foreign body, septic shock, volvulus, congenital genetic metabolic diseases combined with respiratory failure, sepsis with meningitis were found in each of level 1 children, respectively. Besides, there were two children with large intracranial hemorrhage, four with arrhythmia, 
Mis-triaged children
Six level 3 children were mis-triaged in level 2; among them, 2 children had severe asthma complicated with dyspnea and decreased breathing sound, 4 1-3-month infants with a body temperature over 38 ˚C. Totally 113 level 4 children were mis-triaged in level 3; among them, 52 3-month to 3-year children had a body temperature over 39 ˚C, 61 needed more than one clinical resource and most of them had respiratory infections requiring CBC and chest X-ray examination (two clinical resources). Totally 231 level 5 children were mistriaged as level 4; these children had upper respiratory infections, and didn't need clinical resources.
Triage and admission rate
Among the 21 904 children, 638 (2.91%) were hospitalized. The 31 level 1 children were all hospitalized, except one child died from septic shock and the other from tracheal foreign body. The admission rate for level 1 children was 93.55%. Table 5 shows the admission rates of children with different ESI levels.
DISCUSSION
ESI is a tool using in ED triage. The ESI triage algorithm yields rapid, reproducible, and clinically relevant stratification of patients into five groups, from level 1 (most urgent) to level 5 (least urgent). The ESI provides a method for categorizing ED patients by both acuity and resource needed. [17] [18] [19] Other triage systems require triage nurses to collect clinical history, measure vital signs, evaluate ABCs, or even perform basic physical examinations. These triage systems need more time than ESI. [26] The international standard for triage is usually 2-5 minutes. However, research [27] indicated that only 22% of all emergency services in the USA can reach this standard. In our hospital triage nurses take approximately 2 minutes in performing triage.
Triage nurses can instantly and accurately triage ESI level 1 and 2 children, and the aforementioned data show that in ESI level 1-3 children the triage results of nurses were similar to those of doctors. This finding indicated that the nurses are able to identify severe pediatric cases, such as cases of brain hernia, cranium hemorrhage, respiratory failure, circular failure in ED. The successful triage of level 1 and level 2 children are extremely important in terms of providing immediate interventions.
The results of this study showed that there were differences in triage of level 3 to 5 patients made by nurses and doctors. Altogether 119 children were lowtriaged, while 231 were up-triaged. Notably, 6 level 2 patients were mis-triaged in level 3. Low-triage indicates that patients may not receive timely treatments, and uptriage means possible waste of clinical resources. The mis-triage was due to nurses' inadequent understanding of body temperature in age groups or suffi cient forecast of clinical resources. Hence triage nurse training in the application of ESI criteria or revision of the ESI criteria may help to improve the triage.
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